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Abstract (Basic): US 4665107 A 

A colourant comprising a stable aq. suspension of submicron sized 
particles of polymer encapsulated active ingredient with a polymer 
matrix surrounding a core of solid active ingredient, is made by (A) 
mixing together an organic solvent (I), a polymer (II) soluble in the 
(I) but substantially insoluble in water, and an active ingredient 
(III) which is substantially insoluble in water, to form a homogeneous 
mixt. , the (I) having a vapour press, higher than water and the mixing 
being continued until the (III) has dispersed in the (I) without 
appreciable agglomeration, and (B) adding the mixt. (I/I l/l I I) to water 
in a concn. of 1-50 wt. % and dispersing the mixt. to give an emulsion 
with the forming a discontinuous phase with a size of less 

than 4 microns and water as continuous phase, the dispersing being 
carried out under conditions where interfacial tension between the (I) 
and water is less than ca. 10 dynes/cm; and (C) removing substantially 
all the (I) to form an aq. suspension of the particles. 

USE/ADVANTAGE - The colourant dispersions have desirable 
rheological properties and low viscosities which makes them esp. 
suitable for use in the prodn. of aq. writing fluids useful as inks 
e.g. in technical drafting pens and rolling ball pens, where the inks 
are required to flow through a small orifice without flocculation or 
plugging; for colouration of textiles, where the modified pigments 
provide a more predictable or uniform action of the colourant on 
various textile substrates; and as an ingredient in cosmetics, where 
the polymer matrix is adjusted to provide skin interaction 



characteristics that are independent of those inherent in the 
encapsulated solid ingredient. 
Dwg. 0/0 

Abstract (Equivalent): EP 249685 B 

A process for producing a colorant or pigment particularly useful 
in writing fluids, textile colorants and cosmetics comprising a stable 
aqueous suspension of submicron sized particles of polymer encapsulated 
active ingredient, wherein a polymer matrix surrounds a core of solid 
active ingredient, said process comprising the steps of A. mixing 
together an organic solvent, a polymer soluble in said solvent but to 
less than 5% in water and having a viscosity of less than 200 
centipoise when dissolved in said solvent and an active ingredient 
which substantially is insoluble in water to form a homogeneous 
mixture, wherein said solvent is soluble less than 20% in water and has 
a vapor pressure higher than water and said mixing is continued until 
said active ingredient has dispersed in said solvent without 
appreciable agglomeration; and B. adding said solvent/polymer/active 
ingredient mixture to water, in a concentration range of 1. OX to 50.0% 
by weight, and dispersing until an emulsion results wherein 
solvent/polymer/active ingredient comprises a discontinuous phase, 
having a size less than 4 microns with water as the continuous phase, 
wherein said dispersing step is done under conditions where interfacial 
tension between the organic solvent and the water is less than 
approximately 10 dynes/cm; and C. removing substantially all of said 
solvent to obtain an aqueous suspension of said particles. 
(Dwg. 0/0) 
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o tk -? <o « tt & £ t j -7 - w & <o a c y > 7 h <? 
u a 7? i* c J; a , o * *; x 7 h » J ii * a in ;j 

a . C C X h ± tz , ^Ot'^^httfWttU 
15 T S> Z> . 

i|» IS I 12 K A* Ij $ iH /* £ U * J£ if. <0 W T 

ipic&tf^antfiec&^aae&air^iLfti* 

*) £ H <0 ¥ S * ft ft 10 3 fV H] 

uaan^^^o. ^ * ft * * v - « u * 
^ n 6 o ;a «» ti a » w u m •? m n (o a y i' 

fc C * H W K 3 5 6 J: 3 C « K b ft W n ft 

o ft v> . 

r HQ ffi a z m ik .* a «> © -f a ] 

* ft M <0 B ft U . V7S?o>14tI<D-a:HU 

I5H a m * a «• c ae o ffl <; y v - v h y v f 
^ <o k 2 © s w c <fe 6 • i.v e i: ;t o < u , c n 

6<Dtt?*3$tfatt*ilS5&KX<&oX. a » U- 
fl)i/;ro5>-0*Jft * <0 V IB ft * 'J v - u a ei « 



«l 5- ft- m- © * C !K |J « IC « L , /?9/)7t^«}> 

i ff rn ] 

^ t A/ it y t y (PEL) O S1CI C AID T 8 , 

C C T U £ TT - m U K f t * V V -r , e 38 IC Jo 

uTWffittttMfc©8-&ai*€fro* * ^ r a 
ftaa&*ri>ic#aLxx7*?3>ft; ; ir&. * 

U H! U tfl £ , (S/«/.!:'j?-/KflUJ & « X 

XU^<0flfi<0^«<D«3«M^HW&<t^tcnft^. 
36lCRiUTH]U»Bl!liB»6Ctf)i!|IIT 
£X<7)finnu*J;9iB^(OT, P E L *) ft (4 £ 



4 A 6 £ ft « U . 7- S ia ti ftt T U , * o tt t 
#2 tt // « A U * Htt!l!UAn26{)(0J: 

o b - ft « ? a ia * v Q- « a ti # a 5 n a 

C t X A 6 . 

a ^ <o 5) T a c a u e> . - * £ m x tt x m m v. 

ii: 'J ? - v f v ^7 ^ m p , ccobcou^wiitc 

T © ft <n X , C (0 7 r v ^ U V 7 ; □ > m Jl; 

a) a »j in tt ft a □ -f k r> -t a) ju ss t f / a ^ & . u 

/c o X . /r C M 31 <?) 7 f 7 Vi 15 U , /K >) 

a fi ic « ^ x 36 n « ic 5) -t a t u a ra or* x ss m a 
n ft < ft 6 . * n w x m a * «j v - 5 •/ 
7 n^anutfi o< no. 9-i. io/ 
c.c.<7)«>i£Br*o, *a>atfjtt*tt-r>:txuw 

tt 10 <0 K ffl t 35 IS ^ e ft ^ n tf ft 6 ft ^ /r 6 X 
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ft . 3 3iB.?2>vy< 'say & 

TEZte-ft^aiitfrjenft. c c v n * tt 
ft > ;* x z* u , ttxa>x*&7>ttctg/i]iyn/cQ 

r A^IJV irtfiWfttt^^y, ? S 6 » 7 t 

^ O T 6 . 

O 4 K ft ^ 0) ft c J: fl IX „ ft ¥ 8 {5 U '> 

^wctnufi oo-3ooo';^hD-AS! 
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<o e ia t w /n <? l> a . ni>frft»tti*u 2 o t 

< • !3BIIl^>t»/i;-A/^>O8a(0J:H^? 

o : ^ y w ^ $ a a u ft » i: a 5! y u § a 5 0 

C * • 

*yv-TiK9iiii*nT^dor, n * q v y * 

ft, *^o<4ii(DaSftttttA7tA/<l;?nTl> 
S i» & n * ft V « U (0 £ 3 X * A/ :\: - tC It a; t U 

se/y«*!>TtraT^ft^e, ^nmruitiiiT a 

-fl)*flU*y7-tf*^FIBIlT*6Ct. Wit 

M u 22 r ft . i^nosdTurBnu' 
yv-conafflwm » ic # a s tt ft . .r w a k 



nxistfln? ttsMt^cjoi? ffi « a * u '> e 
UftB^rnffitSiiM^ifittirft. mnBfltu© 

n n c » i r o . i-2oa-axr«&. waats 

^ i* ft . Ti /n >J » ffi ti W <0 * y £ L T U % A E 
7 > t - O C: % V * * J, x * U > 7 A/ * A/ 7 
x ^ - a, % fl:rU'yij-i/>7^a-j|,, ,* i/ 
^^i/X^L/Vfftfl/jftjI^rA/, * A/ * C U < « 
* . 7A/.t^7^^A/;f^- K, v A/ > 

^«*T^ft^T7'J>K, /<*5*>M&tftf 

3,; >:t ^^A/^^^uT^ftt,<o//i^k:wffiii 

£UT?r, bfc*UV7-BBU1 / l 0^ 1 0 / 1 
«Kimcftiintf06«t^. * ft 91 «> B ft ic 14 * 

ft * V - U , 7-rA// % JU«ttT»ft/i»i)U<U 



^7-rA//4jB«ti<ov^rn/>T(ho, /» o ss k u 

: ^^YX'XT<0!EfW/^';7-ipCJQ6}h^jy^ 

y ft b <o r *> ft . - ^TSiafBfflu^t:f3^^ic 

* ft T ft ft . iU'j? - 4> a, <*> 6) II <0 *>.ffi kt ftl 

* - to X A, . R*a » ffl ; ffl 8 8 £ 3 y* # (/ 6 n 
ft s EUlSf/K/^'J ?-/0fl tf WnfiPjOI.'i 

c o in a it i b i: r ^ i , * n a a % * i - 
50flis%o/itr^rpt:jfiijQU, * r a u < 

*>3><tTft. /a e & o « s * naiB/wutfl) 

Da>»iSi£/7tti05r-<://ci£(T. $7rtb<u5 

yry/cmTT'jwhtf46ft^, a w u a: a 

*ffl«M9iBIStt«t 3 6i:a»iOT. C (0 * 
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ft . HB(D08t ITU, *I?A/^3 

®W<OBiU«ilXDh-^-/<- (roto- 
vapor)£ JHv^xrjlt*Si4ica««L^aOK:J: 

-ft»£&tfSL*U* ^Ofi|flti)lSIfiT*tt 

as -& w a t»»st*oje>Rttuttn/^'jv-a 

/hWU-oxuroa±<7)-»cK?^ffU, fro 
4TC9Btt?€SE*i:j|«t60i: + »ftllC 
.K^^-tf^STSOtftflU^. 8 J* ft £ X s 
i: R ^ T , «/7^D>H(!fl)j)7tA/ltti?0 



nr v >h€-ttrri«au:iitc5tii-3X « a n tz 

a ( 2 0 0 t) T fi ft ^ % /^^OG«t«MKa 

n^fr^rn^ic^fb^u^. J* 2 o fc * R £ * 

r Ihen.asol I & J rfco, C C T U 19 {t K (I; C 7 

ra-tt © a a a * as c » a u , ssjajsuxafi 

Mitf^'Jl^rib/ttE Vi<0 £^ft«2lCUH 

H«tt5ic«Tr^HQae.fl<oRft^fcwiatt<ofc 
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g ■ « * a a n 
* r o s s u * hxhc m&t/tt±^oo?no 

ttJRD3«C, i* R? 3 * ^ « . C * 9 tt K tt , « >t • 

a a ft a t * a . ae«ffl»si{*/j:*<o«^, •!> 

O 5 0 PJl O ;K 'J v - 7 h 'J ^ !? * ft it « W ftl twj . 
7 3 Is 8 ft (To) CS ft; 

raaqvuafei* ©a a <o a » t u .1: «j v - v h 
as - <o a m jb » 3 b ■ tt e a n © a « t u , x * 

^MB^ftlOb, B it W «• 1 fti fc l< U 2 Ri 7i 

a r s z» * * . » n fc a, n * *> < r * > ^ > 

f ti6fc#t:nB£a>)ftfc?f*mtf#E 
ft <o r < & 2 r. tf*»isn:Q/*tfce>> . triu 

c ia * * a . 
-ottiftUfflttuniraafinT, c t u a -a •/ 

n » * * n A/ t a #1: y v - v h <j v 0 x <n n v 
(To) a±oaiffic-!fnixj:^. 

fcttOfcflTfct)* x * 5/ 33 0> 'K y v - fc 

« t $ & is £ u , 4! y 7 - t ? ?) 7 a «r i> a « 
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± i: ft ? * £ % a3fc#ux#*;/tHB£ttia 
Ginff)7Y^A»««t}tt t i t t t * >; ? - ? 

Mno«ttCllB»fl)|I|«6ft^. U ft: # T 3 

WAlXfiOXtt, 20% # y x * r O J: ^ Ct O tt W H 
^ H a t * $ . 
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n tt tt tt IA *> tC *J * $ X J?I OS ' & X ') v - a £1 ft $ 

a n a 4: y 7 - c g t? co # « t> a *h ic u w ? 3 
a /> 0 v & a . t)iiiiys , /75i'D>iiiin 
? # 3 - <o & ffi t a> * o - £ ir a * y v - a 

y?-v7>^7HBi:fii\T 5-. a o a o /: t: iri 

a £ f* a kmc anii:«QStfn^r*6c t 
c n 1: j: 0 ^ ^ n » c J: a & am # <o ft '± 



A. M^lffttPF I ft ft n 

*y v-ttWsoBflicuy 6 gj K DE * ». V t 

«> # S T ili C * 6 A * ? * 6 . ft?38SKftli:UT 

u««7^€Baia, »n<«ioouT<D 
tt a t * y v - v h y 7 ? A % & ft t a c't * T 
B . to g fr. yi P E L « py q 



V * 5* a * ft tt V *ti(itMtS(5UTJ»»tTr 

&£*tt*aat«)#tttf(&&605-c, o 14 ft 

y v — H 7 S3 UJ ffii £ 14 ft <* HJ;o{t6i/)'C^ 
W n Lf 6 .6 . ft? 2 b^X/fti/BJj}uo 7 
X/-A/-A-^y J'i?A/I-fA/5(06(J)C. 

i«fcttPEL«*JHr(l£flU1A7HiOli 

« ft « t /1 7- ^ >"tt w as 8 a » t * 3 ft u t ^ 2>" . 
^ v 7 - a a) w iB « /j jfc c/ »c » w t * a a) ?^ as .jr 4 
t 4c -j ? - <d is u 7 1 ^ > tt 59 1 li n /w to 

TTbXttTDitf, yj T A > tt €■ if £ I* ft fl| 

twi/TKH^ t i k i/ x f h ic w i* 6 
n <o 7 - >r > » a 7^ * > 5) a <d te a : * 3? « « * 
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OSIiUAATCCK«li 61 - 1980Cl?aui 
^ a R W D B 2[ f Hacbctn RO 514 J £ fl] t % T 

u-ofc. a s u a & a m „ ai/a^sTttrab 

J. lACttoTUEI>ttfl)-?HI»l<»tttt3 
:3 R (/ 1 S D ffi B > tCH(to t. B l!t SI O ^ 7 
j- t» £ A/ f cyan channclj 1 O A 7 - ill <0 UV> 
3 0OHI) €«1 C * 1/ . 
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c a a • » « t u , * *> « tt <e <t w «*■ 0 t> * © 
^■5tt//a«rftofc. u *k a * > n w ffi 

IB U /.: G<OJ:06lOOXtt£ 80/20* Ui;*T 

/tt~/u>KQTj:oatfft&a a m ti * * t 

fi t ^ ^ 7 - ^ >«ftH«»tffltfT«&tf, 

c t * * u fc . c ff? ji iii u a a a ^ m (i 4» 
a v ^ ^ > « m /« & a w ffi a 11 w <o a cj vs 

5 u: /j o . 



C C V U U * t 'J $ B tl X * -t i* W B * 4 H <D Vi 
ltt#«fc6Bffl©*UWB*:fifi^fc. 2 ff? 2/ a 

^-;*0>7jtf«?fl«?«"ofc/*. - 7J T C CD b 

» a) ri » n & u 9 ft m a> v\ in a £ i» . in w <>• u <b 

^ 03 a lb U , , /7; , ;u>«llf!i?-/J t KlHi,'i\ 

6n6, 5)H]iQd/> l 6BtJ)l3lflT?^, *1GSlI1B 
0) ft IB S ^ ^ tt. U . 2 ft? ^ ^ f A 6 L < ti 3c ft Ti 
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* MT^ftcttfflinuTiio, a £ « n ^ <o w tf 

tCitf^S^. It tt ffi lA ^) t U T 0) i1' 'J 7 - M 
*7^A««ft/i»{:t3ftr, K U K 15 ffl IC a 

(food Drug and Cosictics Act)0)J(fRlCJ:niX 
{ttlfU^6URH?n&. A a t <0 ffl S 

Jfl O n C fit ^ Xfcl£X<0*S*#*)lC«^X*O 
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< . ft « iVi m <o * a k a i x u * g « it a ju a 
tijn^. £ u 7 -< 5 y 

* - fl) ft fi II IC U . 7Y^AK«tttqU;CJ|:7 
^ 7 ^ X SC£l3ClSl!&j;^ic?9vhcitr 

7 (o 6 o r « ft . £ c x ra >?» v & ft w: a >\ a) is 
ni-Tua<rfl)* ,, i7-7 h'j 7 ^ a o i- ^ * □ t 

- ■ C * a b X ft tl' S <D 39 & /* CI fl| X to <0 . C (7) & 
& C & £ L 1* . 

«?91tJfi<Dtt?#a*!ig U 8 (4 ft 1 IC ft ft IX , b 

?£#-6fttiffl(owa/*Mjtex*>s. 

?li^> ft £ J? I* T 22 tt- U & tRB.(ififtifftj) 



a i b c a ? x r "a t> n * . *? zt o ^ jo « t a » 

ttMT*oX«C!JtilM(C2tt<D^^<t-a4fc 

* c £ /* a» s n * **x- & > ^ * 

i n R / ;i: u 7 - 7 h 7 7 o it i B 4 n ^ 
^ « & ^ a 6 . *wca!^mntt»aiffrT3C 
tt8Jffl<flfr6j0i*us£n&nin a* b £ u 
x g a ? & # . ^7tA/itutHnuitic tfj; o 

ii /* i? T- ft if tUJDfeaMftfcOJ: ^S(l 
noit*tti:aj5$//(J9^ < fc^-c*0, K 8 £ £ £ 

aenKUAft. i«A7tiHtH^Ri: 
utc^jsu, »ia>fteamtt«t?ia2ft!r«)Ho 

ftttui^w^coismr, r^o tMDj;. 
avians a *«a*aai:tt % c<o n y 



4 a» 6 i n /j ^ . ? n c t> ft- 5 ? % a « >n to >j ■/ 

trA/ft^UtUffi^^ttrtJOftJJt U * 5 10 £ XS £ * 

iti CC « O nt < 6 <0 X 4> 6 • 
{ 'X ft M J 

iU a ^ * » O tf 1 L ^ * tt JS tt * * C ;7; V . 

m 1 

PEL ( /J T M A, ft B n v f y ? 3 • . 
(Figment encapsulated latex) 3} g 'A 7> 3 

li an/MjC -7- U>^D7YK (15.0a) , & V 
2 - 7 a V - 2 - X *h K, - 1 - r D y\" y - A/ 
{ 0 . 1 0 0 ) £ 7 Ti, * ft tT - A/ t' O v K > 
T Cancx V-S1GJ ( ft a f , , CAI « (3.63) 

^fi^bfc. :ona»»i'i:*?jiittai3 

Mostapcn Blue M-OtJ ( ft & Y , , American 
Hocchst Dloient blue \ b : 4 ) ( 0 . 7 ) £ ft 

a u /: . tfR&tt£ffit*sa&auiiu&?fi[inco 
<oan*a»M**ic»aL,fc.. 

< M t h 'J 9 A f Aerosol 01- JbJ (ft ,7, £ , 
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Tcrican Cyanaaid & 1£| ) ( 0. lOo ) , & U * f- 
P>-»*7l/^>KitillSi*«B f SNA 144 OH J 
ArcoHW) O 33% 7 > t - O U fS B 

o.ioo) <o*a^m€r»jncraGUfc. 

ifi £ - X* 4 ^^avctT«DDIIca<iJ:T* 

■ %i3ffi. 4X;i:yv-, 2x0 a a a 56% * ( wy 
6 ifi ft % ) 6 « 7 T VW: . 

K a « H 6 4 T )Q IT U /; . C *| S 3 & *> U 

- • 2xmnac/«9%* < c\ y n * ib s % ) * 

14 it tt P E La«m»ft»©IF«U^X«B"tt 

JULZ 

. . wnon-n-m p f 1 
£ a & <* a * vvt 3 a- n *- t- t * u > ? a ? 

' > tt r? <o * v - « ? (o * ttflttttrfco, 

3XW G 1. 6SS! 13 & V 91% * ( t% t n 6 1Q fl % ) 

"3 IS o X I* t . 

1 o a c t* «;> . «ei7-f-y^^j4^^aii±ic 
» : life w 3 

» '. » tt ft n <o a ft n| p p i , 

X7U>?n^VK (15.00), / - * > tt W ffii 
.s n ffi r Surfynol T G J ( a £ . Air 

■roducisinci ) (0.200), n 1- x > tt m s n n 

r Katapone VV 3 2 8 J (fiA« t GAFttW) 

(0.20o)&t/yn^>tt7^^a^-^>MWiRi 
tt ffl f 2onyl FSNJ ( jfij fl * , Du po n t W ) 



*fffI03 62-254833 (12) 

X^UVfo^YK (15.00) ; ^ - 

2-* f- to - 1 - T xy fX J —to (0.05g)£E£L, 

ffidasiG r sha 3000A j < H £ f j , ARC0& M ) 
(2. 00 g) *J3»0fc. SMAWEtfX^lCinW 
Lfc6* 4c fB tt ffl H rnostapcri Blue BN-01J 
( K fit . Aicrican llocchst?t SJ - 
pigicni bluc15:4> * C <0 ff? fl! * »!i IC 13 3 & £ HJ 

v^x5Batt«fiTc<offiffl!/Wffi/sinMnitc£i 
as* (25. 00). 7-jr>-jR»fl6ttttffl r 0 1 - 

75J < fi fit & , Aierican C y a n i • i d & ¥J ) 
(0.100) . A a ^ * U > - A * V U Y > K ft IB 
f SKA 1 440 H J ( Arcolt 53 ) CO 33% 7 > t m 

8 » (0. 100 ) <n 0 a * * »j n ic ffl a u re . & ^ x- 

:oii««ljififi«lfrlD8»T!8/?lini7A/i;D 

ft - "t 4 5^D>uT<oat!i:iiS6jt x- 
*B6*r|»ci7^?5>fti , fc. £ lA & l* u 
3-5% IBM-. 4.7X«flB, UflQ & 58% * ( ^ tT n 
ffi ffl % ) J>6«^T^fc. 

(0.05g)£U&-IBJKr3Uti. CO«fJlCtr^7X. 
S - to - A - ^ 'j ^ J? JUI - f ^ ^ 6 * ft I ilU- 
i/Hfi f Cpi-Rez 5 1 OJ < 1- 2 5g) £ ffpi-RC* 
5 2 0 J (0./Sj)(^rn()Bja«. CelancscU 
*1) * Ef W L . WJB^^^UISWUfclfi, * * 
J8 tt B f Hostapcrt Hue BN-01J ( ft fl f , , 
Aicrican Hoechst-piouient blue 15:4)£C<0/ft 

ffl/«Bnd»(tn:jBiBttittfiiiT»iatftrff 

xa$ttn<o7ya*u-^3>/*ft£won$ 
< a* & a t $> a o it . 

»tPTa»{*$J!}^>^ ( 2 5.6g)i|J ic M M fll 
x t to v a > /J\ ft # U; - T^iS tl'<1.0^^D>UT 
IC ^ i i T I 7 A/ a > ft O /C . 

4 ja a (* u 35% & « % umn, aj a 1/ 

58% (V^*fn6ifiEI%) * /r 6 « o X ^ fc . 

-<K/)t«5n^ft2xiQfTUfc. « « a ^ * i» u - 

tx (?) 4; v - to ^ <o * tt # is {* v *> 0 , n ax 1 4: 
4 v w r % 2 x fin o & v 89% * < ^ »r n 6 ic % ) 
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CD tp C ,|C y ^ * U > t H « 230. 000 ) { 1. 00 O ) £ 

at W b /c . 1: 'j 7 - /js t ^ t: «j b u it 6 , * * ff? 

n M1t&£DR f DiQBcnt red 1 0 1 J ( 1.00Q ) 
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i R lj' If O B T & 6 t 

* M 5 

2. ( 7 ^ /* - « lA ft ) I f 7 t f - h 
( ». So ) & V/ -3t>tlRffittl4M TSpan 20 J 
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V> T , 7 A/ A/ it C A/ t Q V K > 4? y V — 
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* * © tt m <t a an n r pK-biackM it a j < 25 

ffif., Fine Pigients Ine.ttfci) (0.60 0) £ £ 
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«t <D * 7 -< KD?CWKUt:i/l7t4A6tR 

JR -f * > * <60.0o) fcV-*>ttWflfi 
B tt M U J/ f- > (0.15O) t^UHfc, 

««ii!ii7iu?3>/hMfla4 ^ 2 o > a t c 



ttfflua 62-254833 (13) 



o 7 y a > u - J' 3 > n 6 n ^ < (I 6 J T « u 


b fc • 








(56.0O) 




f l i p a i 4 L A J 


( li A f . % P ' 




0 


Internal ional ?1 W ) 


( 0. 25 0 ) 21 £ Ifc 




»J 


c a *i b iz , ft B ff? W / 


a: u 7 - / 61 n i! ii 


% 




ri a U tt i5 T f8 M W X v A/ v D > /J\ A Ir t\ - 


V 




t n r h -y « i mownji'Ttf SJtiftftR 


t: 


<i 


e> 2 r id b 55 * m z c 








3 > <t b . £ Ifi b & 


"■. U D 2 3% !R ffl % I . 


8X-K 


•j v - , i. as-01 n a a n% * < * n o *fi ra 


% 


) 


6 (ft ? T tWc . 


1* £ 35 ffl F5 IT b T * 


•> 


u 


> ? O 5 O* M H 3 t! 








U tit (UH B X U 2 




*r 


■/ 




& T t . sa n * a a 






4! «j v - « -t o * » a it 


* S J* 9 . ti 2 . 0 X ;C 


y 


V 


- > 2. eta q . a a 94% 


* ( v n h ib s % 


) 




eiS^T^It, tt M fc % 




* 


H 






n 


'/) 








■5 


H J T' 111 B K HB l x X 


C <?) * C £; % 1: x 


^ 




i>3>fcb/c. scin ^ d 


j 0 ^ »u 7 - u 7 


t 








n 






12% 18 M . 3. Sx,j; u 


■7 




0. sun n a c; »3% * < 


■«rnbtna%) /> 6 






T ^ fc . 










TX^^7L'r-h 




a 












ft m n * A/?7tA/ 


ft 


en 




* v - n * 0 4c ti 


ft 


"A 


flj a n «p t n 


4 . 4 X ;K V - . U fifi 


n 




y 0 4 % * /j» 6 J* -5 T ^ fc 


. JF /) 7 t A. it ft H 


u 




u ^ t a- 0 b , ^7tii/ 










8 !fc b , n IT IC 


J: 













k 3a a » ft a a 

^ 1 



-235- 



